Dual microelectrodes for distance control and detection of nitric oxide from endothelial cells by means of scanning electrochemical microscope.
Dual Pt disk microelectrodes consisting of a 10-microm distance sensor and a 50-microm nitric oxide sensor were prepared. The 50-microm electrode was modified with Ni(4-N-tetramethyl)pyridyl porphyrin enclosed in the polymer network of a negatively charged electrodeposition paint. This paint prevented the dissolution of the otherwise soluble porphyrin in the aqueous test medium due to charge interactions. It also denied negatively charged ions in the analyte solution access to the electrode surface by electrostatic repulsion, thereby preventing interference from anions such as nitrite, nitrate, and ascorbate. With the aid of a scanning electrochemical microscope, it was possible to use the distance sensor by recording the negative feedback effect on the reduction of molecular oxygen to "guide" the nitric oxide sensor to various known distances from a layer of adherently growing human umbilical vein endothelial cells for the detection of nitric oxide released from the cells upon stimulation with bradykinin. The use of the distance sensor made it possible to preserve the integrity of the adherently growing cells concomitantly with the modified electrode by preventing the deterioration of the modifying layer during the distance adjustment step.